Description 



SELECTIVE GOVERNOR USAGE FOR AN ENGINE 



Technical Field 

This invention relates generally to engine governors, and more 
specifically to selective use of multiple governors for an engine. 

Background 

Engine governors in conventional engine controllers typically 
receive a throttle command and cause a quantity of fuel to be delivered to a 
combustion chamber of an engine as a function of the throttle command. Most 
engine governors are configured to determine a quantity of fuel that will regulate 
either engine power or engine speed. 

The vast majority of engine governors use the throttle command to 
control the power output of the engine. For example, depressing a throttle pedal 
fifty percent (50%) of its full range of travel results in a power production by the 
engine of fifty percent (50%) of its maximum power capability. Typically this 
type of engine governor is relatively easy to implement. Further, when a fuel 
governor that controls engine power is used on a on-highway truck, the engine 
governor usually produces smooth acceleration regardless of the load on the 
engine since the engine produces a constant torque (assuming the throttle 
command does not change). When an engine has a light load or no-load 
condition, however, these types of engine governors often will run up the engine 
speed to its maximum. This occurs because even a small throttle command, e.g., 
ten percent (10%), will cause the engine to produce a quantity of power in excess 
of what is required, thereby causing an acceleration of the engine. 



Some engine governors use the throttle command to control the 
engine speed. For example, depressing the throttle pedal fifty percent (50%) of 
its full range of travel results in a desired engine speed of fifteen hundred (1500) 
revolutions per minute ("rpm's"). This type of engine governor avoids the run up 
problem mentioned above since engine speed is regulated, but has its own 
disadvantages. For example, when an on-highway truck using the engine 
governor that controls engine speed experiences a transmission upshift , the 
resulting change in engine speed will cause an undesired change in the engine 
output, since the governor will applies fuel to regain the engine speed lost during 
the upshift. This application of fuel results in an unfavorable "surge" of power 
on all upshifts. 

Further, engine governors that control engine power are generally 
mutually exclusive with those that control engine speed. Typically the quantity 
fuel needed at a given moment to control engine power is different than the 
quantity fuel needed to control engine speed. Thus, a manufacturer of engine 
controls must choose between the two types of engine governors, including their 
inherent advantages and disadvantages. 

Summary of the Invention 

The present invention provides apparatuses and methods for 
processing a signal in a moveable vehicle having an engine. A first combustion 
governor receives a first control signal and transmits a first governor signal 
operable to control an engine speed of the engine as a function of the first control 
signal. A second combustion governor receives the first control signal and to 
transmits a second governor signal operable to control an engine power 
production of the engine as a function of the first control signal. A first sensor 
determines a first characteristic of the vehicle transmits a first selecting signal as 
a function of the first characteristic. A governor-selecting device is coupled with 
the sensor to receive the first selecting signal. The governor-selecting device 
performs at least one of the following: receives the first control signal and 



transmits the first control signal to one of the first and second combustion 
governors as a function of the first selecting signal; and is coupled with at least 
one of the first and second governors to receive at least one of the first and 
second governor signals, and transmits one of the first and second governor 
signals as a function of the first selecting signal. 

Brief Description of the Drawings 

Figure 1 shows a block diagram of an apparatus for processing a 
signal in a moveable vehicle having an engine according to one embodiment of 
the invention. 

Figure 2 shows a flow chart according to one embodiment of the 

invention. 

Figure 3 shows block diagram of an apparatus according to one 
embodiment of the invention. 

Figure 4 shows block diagram of an apparatus according to one 
embodiment of the invention. 

Detailed Description 

Figure 1 shows a block diagram of an apparatus 10 for processing 
a signal in a moveable vehicle (not shown) having an engine (not shown) 
according to one embodiment of the invention. The apparatus 1 0 typically 
includes a first sensor 12 that detects or determines a first characteristic of the 
vehicle and transmits a first selecting signal SELECT 1 as a function of the first 
characteristic. This first characteristic may be any of a variety of vehicle 
characteristics or conditions known to those skilled in the art. For example, the 
sensor may detect or determined whether the vehicle is in motion, such as by 
detecting wheel movement, whether a parking brake is set, whether a 
transmission of the engine is a neutral, or a variety of other characteristics known 
to those skilled in the art upon which a governor selection may be dependent, as 
is explained below or is known to those skilled in the art. 



A second sensor 14 may also be used in some embodiments of the 
invention. The second sensor 14 typically detects or determines a second 
characteristic of the vehicle and transmits a second selecting signal SELECT2 as 
a function of the second characteristic. The second characteristic may also be any 
of a variety of appropriate vehicle characteristics known to those skilled in the art 
upon which a governor selection may be dependent, as is explained below or is 
known to those skilled in the art. 

A governor-selecting device 16 may be coupled with at least one 
of the first and second sensors 12, 14 to receive or access the respective first and 
second selecting signals SELECT1, SELECT2. In embodiments of the invention, 
the governor-selecting device 1 6 may include one or more functional portions, 
e.g., first portion 16a and second portion 16b, as will be described below. 

The first portion 1 6a of the governor-selecting device 1 6 also 
receives a first control signal CONTROL 1 that is operable to control or affect 
some aspect of the combustion event or process of the engine. For example, in 
some embodiments of the invention, the first control signal CONTROL 1 may be 
a throttle signal indicative of a desired quantity of fuel to be supplied to the 
engine. In other embodiments of the invention the first control signal 
CONTROL 1 may be indicative of a desired quantity of air or an air/fuel mixture 
to be supplied to the engine. In these embodiments, the governor 1 8, 20 may be 
thought of as a combustion governor rather than a fuel governor. 

In an embodiment of the invention, the first portion 16a of the 
governor-selecting device 16 transmits the first control signal CONTROL1 to one 
of at least two engine governors as a function of at least one of the first and 
second selecting signals SELECT 1, SELECT2. 

In general which engine governor receives the first control signal 
CONTROL 1 may be determined using at least one of the first and second 
selecting signals SELECT 1, SELECT2 by any of a variety of ways known to 



those skilled in the art: e.g., one signal may trump the other and be solely 
determinative, or both signals may need to have a predetermined condition. 

For example, the first portion 16a of the governor-selecting device 
16 may transmit the first control signal CONTROL 1 to the first governor 
whenever one or both of the selecting signals SELECT 1, SELECT2 indicate that 
the vehicle is in motion, when the parking brake of the vehicle is set, and/or when 
the transmission of the vehicle is in neutral. Similarly, the first portion 16a of the 
governor-selecting device 16 may transmit the first control signal CONTROL1 to 
the second governor whenever one or both of the selecting signals SELECT1, 
SELECT2 indicate that the vehicle is not in motion, when the parking brake of 
the vehicle is not set, and/or when the transmission of the vehicle is not in 
neutral. 

More specifically, in one embodiment of the invention having two 
governors, the first selecting signal SELECT 1 is indicative of whether the vehicle 
is in motion, and the second selecting signal SELECT2 is indicative of whether 
the transmission is in neutral. The first portion 16a of the governor selecting 
device 16 transmits the first control signal CONTROL 1 to the second governor 
when the first selecting signal SELECT 1 indicates that the vehicle is not in 
motion and second selecting signal SELECT2 indicates that the transmission is in 
neutral, e.g., the vehicle is parked or in a parked mode. Otherwise, the first 
portion 16a of the governor selecting device 16 transmits the first control signal 
CONTROL1 to the first governor. 

In one embodiment of the invention, the first governor may be a 
fuel governor that controls engine power, e.g., an engine power governor 18, 
while the second governor may be a governor that controls engine speed, e.g., an 
engine speed governor 20. In other embodiments of the invention, the governors 
may be governors other than speed or power governors. 

The engine power governor 18 typically regulates the power 
production of the engine as a function of the first control signal CONTROL 1 by 



ways known to those skilled in the art. For example, each discrete value of the 
first control signal will produce a first fuel signal FUEL1 from the engine power 
governor 18 indicative of a desired quantity of fuel to be delivered to the 
combustion chamber of the engine. This desired quantity of fuel will be 
calculated to produce a particular power output by the engine, e.g., a fifty percent 
(50%) throttle signal will produce fifty percent (50%) of the maximum power 
production for that particular engine. 

Although not shown, in other embodiments of the invention, the 
engine power governor 18 could receive additional control signals that would 
affect the value of the first fuel signal FUEL1. 

In contrast, the engine speed governor 20 typically regulates the 
speed of the engine as a function of the first control signal CONTROL 1 by ways 
known to those skilled the art. For example, each discrete value of the first 
control signal will produce a second fuel signal FUEL2 from the engine speed 
governor 20 indicative of a desired quantity of fuel to be delivered to the 
combustion chamber of the engine. This desired fuel quantity will be calculated 
to produce a particular engine speed, e.g., a fifty percent (50%) throttle signal 
will produce an engine speed of fifteen hundred (1500) rpm. 

In one embodiment of the invention, the engine speed governor 20 
may receive a second control signal CONTROL2 indicative of a third 
characteristic of the vehicle, such as an actual engine speed signal. The engine 
speed governor 20 then transmits the second fuel signal FUEL2 as a function of 
both the first and second control signals CONTROL1, CONTROL2 by ways 
known to those skilled in the art. 

In some embodiments of the invention, the second portion 16b of 
the governor-selecting device 16 may be coupled with the engine power governor 
18 and the engine speed governor 20 to respectively receive the first fuel signal 
FUEL1 and the second fuel signal FUEL2. The second portion 16b of the 
governor-selecting device 1 6 may be also coupled with at least one of the first 



and second sensors 12, 14 to receive at least one of the first and second selecting 
signals SELECT 1, SELECT2. The second portion 16b of the governor-selecting 
device 16 transmits one of the first and second fuel signals FUEL1, FUEL2 as a 
function of at least one of the first and second selecting signals SELECT 1, 
SELECT2 by ways known to those skilled in the art. Typically, the second 
portion 16b of the governor-selecting device 16 works in harmony with the first 
portion 16a, transmitting the fuel signal FUEL1, FUEL2 from the engine 
governor that received the first control signal CONTROL 1 from the first portion 
16a of the governor-selecting device. 

Figure 2 shows a flow chart 50 according to one embodiment of 
the invention. In block 52, at least one control input values, such as the first 
control signal CONTROL1, is determined. 

In block 54, at least one characteristic used to select a governor is 

determined. 

In block 56, based on the appropriate selecting characteristics, 
e.g., the characteristics indicated by SELECT 1 and/or SELECT2, the first or 
second governor 18, 20 is chosen to act on the first control signal CONTROL 1, 
and control is transferred to the appropriate block. 

In block 58, if the first governor is chosen, the first fuel signal 
FUEL1 is determined using the configuration, e.g., logic programming, of the 
first governor. 

In block 60, if the second governor is chosen the second fuel 
signal FUEL2 is determined using the configuration e.g., logic programming, of 
the second governor. 

In block 62, whichever fuel signal FUEL1, FUEL2 that was 
determined by the respective governor, is transmitted. 

Figure 3 shows block diagram of an apparatus 80 according to one 
embodiment of the invention. The apparatus 80 is similar to the apparatus 50 of 
Figure 1 except that the first portion 16a of the governor-selecting device is 



omitted- Thus, the first control signal CONTROL1 is transmitted to both of the 
governors 18,20, regardless of the status of the first and/or second selecting 
signals SELECT 1, SELECT2. 

In this embodiment, both governors 18, 20 may transmit their 
respective fuel signal FUEL1, FUEL2 to the second portion 16b of the governor 
selecting device 16, regardless of the status of the first and/or second selecting 
signals SELECT 1, SELECT2. Only 1 of the two fuel signals FUEL1, FUEL2, 
however, is transmitted by the second portion 16b of the governor-selecting 
device 16 as described above. The apparatus 80 otherwise functions similarly to 
that of the apparatus 50, and will not be repeated. 

In an alternate equivalent embodiment, only one of the governors 
18, 20, may be activated so that only the activated governor 18, 20 transmits its 
respective fuel signal FUEL1, FUEL2. This may be accomplished, for example, 
by only delivering power to the governor that is too be activated or jumping to 
the portion of software that contains the appropriate governor as a function of at 
least one of the selecting signals SELECT 1, SELECT 2. 

Figure 4 shows a block diagram of an apparatus 1 00 according to 
one embodiment of the invention. The apparatus 80 is similar to the apparatus 50 
of Figure 1 except that the second portion 16b of the governor-selecting device 
16 is omitted. In this embodiment, the first control signal CONTROL 1 also acts 
as an enabling signal to the respective governor 18, 20, enabling that governor by 
ways known to those skilled in the art to transmit its respective fuel signal. The 
governor that does not receive the first control signal CONTROL 1 does not 
transmit its fuel signal. Thus, the second portion 16b of the governor-selecting 
device 16 is not needed. The apparatus 100 otherwise functions similarly to the 
apparatus 50 of Figure 1, and will not be repeated. 

Both the apparatuses 10, 80, 100 and the flow chart 50 may be 
implemented in hardware, e.g., electronic circuits, software, a.k.a. a temporary 



circuit, or some combination thereof by ways known to those skilled in the art. 
The description above is not intended to limit an embodiment of the invention to 
one or the other. 

Industrial Applicability 

In operation, according to one embodiment of the invention, the 
apparatus 10, 80, 100 may be used to selectively activate a fuel governor 18, 20 
for an engine of a truck. For example, an operator of the vehicle may set the 
throttle, which then transmits the throttle signal, as the first control signal 
CONTROL1. 

The first and second sensors 12, 14 transmit signals indicative of 
whether the vehicle is in motion, such as by sensing movement by wheels of the 
vehicle, whether the parking brake is set, and/or whether the vehicle is in gear. 
The sensors may determine whether the vehicle is in motion by detecting wheel 
movement, or rotation by the output of the transmission, for example. The 
sensors may also determine their information from other sources, including 
reading the vehicle status from a data link used to communicate with the engine. 

If the vehicle is in motion, the sensor signals SELECT 1, 
SELECT2 cause the throttle signal to be sent to the engine power governor 1 8, 
which then transmits a fuel quantity signal FUEL1 that controls the power output 
of the engine as a function of the throttle position. This may provide for smooth 
shifting of the vehicle. 

If the vehicle is not in motion, the sensor signals SELECT 1, 
SELECT2 cause the throttle signal to be sent to the engine speed governor 20, 
which transmits a fuel quantity signal FUEL2 that controls the engine speed as a 
function of throttle position. This prevents run up of the engine speed while the 
vehicle is under light or no-load, which is presumed because the vehicle is not in 
motion. The driver of the vehicle may activate various accessories that only 
lightly load the engine that are used when the vehicle is not in motion, such as an 
air conditioner or heater, without worrying about excessive engine speed. 
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From the foregoing it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of 
illustration, various modifications may be made without deviating from the spirit 
and scope of the invention. Accordingly, the invention is not limited except as by 
the appended claims. 



